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An analysis of the plant communities of the Ca land type of the Bloemfontein West District is presented. The Braun-
Blanquet technique, supplemented by TWINSPAN, was used for phytosociological classification of the vegetation of 
the study area. Eleven distinct vegetation units were recognized and described. An hierarchical classification is 
suggested and each vegetation unit is related to its particular environmental characteristics. Releves were compiled in 
76 sample plots. 
'n Ontleding van die plantgemeenskappe van die Ca-Iandtipe van die Bloemfontein-Wes-distrik word aangebied . Die 
Braun-Blanquet-tegniek, ondersteun deur TWINSPAN, is gebruik vir die ritososiologiese klassifikasie van die 
plantegroei van die studiegebied. Elf plantegroei-eenhede is ge'ldentifiseer en beskryf. 'n Hierargiese klassifikasie 
word voorgestel en elke plantegroei-eenheid word aan die hand van loepaslike omgewingsfaktore verklaar. Releves is 
in 76 monsterpersele saamgestel. 
Keywords: Braun-Blanquet vegetation classification, habitat related, TWINSPAN, western Free State. 
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Introduction 
In this study the classification of the vegetation was achieved by 
way of the Ooristic-sociological approach with the essential 
viewpoint that plant communities arc units of classification based 
primarily on species composition (Mueller-Dombois & Ellenberg 
1974). The fact that Acocks' (1988) broad analysis and descrip-
tion of South African vegetation types is one of the most cited 
botanical publications indicates the importance and need for such 
vegetation classifications. The necessity to identify and describe 
the Grassland and Nama Karoo Biomes was stated by Mentis & 
Huntley (1982). Scheepers (1986) and Hilton-Taylor (1987). 
Relatively little is known about the vegetation of the western 
Free State. These data sets and resulting classifications provide 
the basis for a phytosociological synthesis of the vegetation of 
the western Free State which is currently under study by the 
authors. 
Acocks (1988) recognized two veld types in this region: Dry 
Cymbopogon-Themeda veld (veld type 50) in the eastern parts of 
the study area and False Upper Karoo (veld type 36) in the cen-
tral and western parts of the study area. The vegetation within 
this area shows similarities with the classification of Werger 
(1978), namely the Dry Cold-Temperate Grassland. The aim of 
this study is, therefore. to classify. describe and ecologically 
interpret the different plant communities within the Ca land type 
in the Bloemfontein West District. 
Study area 
The study area is situated between 25°40' and 26°10'E longitude 
and 29°()(Y and 29°25'S latitude and covers an area of approxi-
mately 132 700 ha. The Ca land type is situated in the central and 
eastern parts of the Bloemfontein West District (Figure 1) with 
an average rainfall of 564 mm per annum (Rossouw 1983). 
Soils 
The Ca land type qualifies as a plinthic catena. which is repre-
sented by Hutton, Bainsvlei. Avalon and Longlands soil forms 
(Land Type Survey Staff, in press). 
Dolerite outcrops are conspicuous in the general topography 
of the study area. Loose scree. as well as the Sterkspruit and 
Valsrivier soil forms are prominent on slopes. The Valsrivier, 
Milkwood and Dundee soil fonus are dominant on the low-lying 
plains. 
In the low-lying areas the soils are deep (> 1 000 mm) and 
clayey (Alfisols, Soil Survey Staff 1992). On the slopes the soils 
are shallow and mainly of the Mispah form (Land Type Survey 
Staff. in press). These soils are classified as Lithic Quartzipsam-
ments (Soil Survey Staff 1992) and Lithosols (FAa UNESCO 
1987). 
Methods 
Releves were compiled in 76 stratified sample plots. Stratification 
was based on land type, and within land type on terrain units (Land 
Type Survey Staff, in press). Care was taken to avoid sampling of 
severely degraded vegetation and excessively disturbed areas. Spe-
cies-area curves were used to determine plot sizes, which were fixed 
at 100 m2 for tree and shrub communities and 25 m2 for grassland. 
These are in accordance with plot sizes used by Rossouw (1983) and 
Muller (1986). 
In each sample plot the floristic composition was recorded and a 
cover-abundance value, according to the Braun-Blanquet scale 
(Mueller-Dombois & Ellenberg 1974), was allocated to each species. 
Taxon and author names conform to those of Arnold & de Wet 
(1993). The environmental information which was recorded includes 
land type, geology, terrain unit, aspect, rockiness of the soil surface, 
erosion and degree of utilization by herbivores. 
Soil forms were noted according to the classification systems of 
the Soil ClassifIcation Working Group (1991), the Soil Survey Staff 
(1992) and FAa UNESCO (1987). 
Two-way indicator species analysis (TWINS PAN) (Hill 1979b) 
was applied to the floristic data set followed by Braun-Blanquet pro-
cedures to derive the plant communities of the area. 
The floristic data set was further subjected to an ordination algo-
rithm, detrended correspondence analysis (DECORANA) (Hill 
1979a), to determine vegetation gradients and the relationship with 
environmental variables. 
Results and Discussion 
The vegetation of the Ca land type in the Bloemfontein West Dis-
trict is divided into seven distinct plant communities. Some of 
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Figure 1 Map indicating the Ca land type in the Bloemfontem 
West District. 
these communities are furlher divided into distinct sub~communi­
ties. The phytosociological classification is presented in Table 1. 
The tree and shrub communities are restricted to the rocky out-
crops. whereas the grassland communities occur mainly on the 
low-lying rocky areas. 
The hierarchical classification of the plant communities is as 
follows: 
1. Olea europaea-Prorasparagus laricinus Woodland 
1.1 Olea europaea-Acacia karroo Woodland 
1.2 Olea europaea- Grewia occidentalis Woodland 
1.2.1 Olea europaea-Heleromorpha tri/oliara Woodland 
1.2.2 Olea europaea-Pavonia burchellii Woodland 
2. Buddleja saligna-Themeda triandra Woodland 
3. Rhigozum obovatum-Themeda triandra Shrubland 
4. Setaria sphacelata-Rhus ciliata Karroid Grassland 
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5. Cymbopogon plurinodis-Elionurus muticus Karroid Grassland 
5.1 Cymhopogon plurinodis-Euryops mUltifidus Grassland 
5.2 Cymbopogon plurinodis- Nidorella resedifolia Grassland 
6. Aristida congesta-Aristida difJusa Grassland 
7. Chrysocoma ciliata Karroid Grassland 
7.1 Chrysocoma ciliata-Rumex lanceolatus Karroid Grassland 
7.2 Chrysocoma ciliata-Eberlanzia spinosa Karroid Grassland 
1. The Olea europaea-Protasparagus laricinus 
Woodland 
This woodland is characterized by plants occurring in species 
groups A and F, with species group A diagnostic (Table 1 ), and 
is restricted to slopes of dolerite outcrops and ravines with a rela-
tively high species diversity. 
The soil is shallow representing the SwartIand, Sterkspruit 
(Luvisols, FAa UNESCO 1987), Hutton and Bainsvlei soil 
forms (Land Type Survey Staff, in press) . Hutton and Bainsvlei 
soils (Regosols, FAa UNESCO 1987) char.acter.ize the low-lying 
ravines (Land Type Survey Staff, in press). The soil taxonomy 
equivalent of these soils is Typic Quartzipsamments (Soil Survey 
Staff 1992). 
Olea europaea, Ziziphus mucronata, Osyris lanceolata, 
Diospyros lycioides (species group A), and Buddleja saligna 
(species group P) are the most conspicuous tree species. Diag-
nostic shrubs encountered in this major community are 
Protasparagus laricinus and Rhus burchellii. Prot asparagus lar-
icinus and the dwarf shrub Solanum coccineum (species group F) 
occur in the semi-shade of the above-mentioned species in ravine 
areas. Rhus ciliata, Euclea crispa and Felicia filifolia (species 
group M) were also frequently encountered on rocky outcrops. 
Themeda triandra (species group Q) is the most common 
grass species in southern Africa (van Oudtshoorn 1991) and it is 
also well represented in this woodland. Other grass species 
present include Triraphis andropogonoides, Eragrostis lehman-
niana (species group M) and Heteropogon contorlus (species 
gr.oup R). 
The Olea europaea-Protasparagus laricinus Woodland can be 
divided into two distinct sub-communities. 
1.1 . The Olea europaea- Acacia karroo Woodland 
This woodland is associated with medium high, less steep slopes 
which receive moisture from upslope. 
The soil is shallow « 50 mm) and contains a much higher clay 
content than the Olea europaea-Grewia occidentalis Woodland 
(sub-community 1.2) Soils of the Valsrivier, Sterkspruit (Haplu-
dalf, Soil Survey Staff 1992) and Dundee (Flu vent, Soil Sur.vey 
Staff 1992) forms are the most prominent. These soil fonus are 
also classified respective ly as Luvisols and Fluvisols (FAO 
UNESCO 1987). 
This is a typical tree community, dominated by Acacia karroo 
(species group B), which is the only diagnostic tree species 
present. Acacia karroo has a very deep root system and accord-
ing to Carr (1976), these trees can reach heights of up to 20 m. 
Other abundant tree species include Olea europaea, Ziziphus 
mucronata, Diospyros lycioides (species group A) and Buddleja 
saligna (species group F) . 
Protasparagus laricinus, Rhus burchellii (species group A), 
Rhus ciliata and Euclea crispa (species group M) are the most 
prominent shrubs (Table 1). Nenax microphylla and the exotic 
Xanthium spinosum (species group B) are the only diagnostic 
forbs. Themeda triandra (species group Q). Triraphis andro-
pogonoides and Eragroslis lehmanniana (species group M) are 
the prominent grass species. 
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Table 1 Phytosociological table of the Ca land type 
PLANT COMMUNI TY NUMBER 
RELRVe NUMBER 
NUMBER OF SPECIES/RELRVe 
SPECIES GROUP A 
Ol ea europaea 
Pr otaspar agus l a r icinus 
Rhus burchel l ii 
Ziziphus mucronata 
Osyris lanceolata 
Diospyros lycioides 
SPECIES GROUP B 
Acacia karroo 
Xanthium spinosum 
Nenax microphylla 
SPECIES GROUP C 
Grewia occidental is 
viscum rotundifolium 
cussonia paniculata 
Rhus lancea 
SPECIES GROUP D 
Eragrostis obtusa 
Commelina eckloniana 
Heterornorpha trifoliata 
Walafrida saxatilis 
eras suI a lanceolata 
Salsola kali 
SPECIES GROUP E 
Pavonia burchellii 
Celtis afri~ana 
Cotoneaster sp. 
Lantana rugosa 
Sutherlandia microphylla 
Ehretia rigida 
1 
1 
1.1 1.2 
1.2.1 I 1. 2 . 2 
101101 00000110 0 00 11100101001001 
7 17717 14111664147 07066 0 97640907 
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1 
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0771 12725 0221 721171 
7107 00320 9761 415657 
0001 01100 1010 01 0000 
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1 1 
2 
1 1 1 IR 
1 1 I' 1 
R 
1 
I 
R 
3 
2 1 2 
SPECIES GROUP F 
Buddleja saligna 
Solanum coccineum 
Opuntia ficus-indica 
Tagetes minuta IR:R 
R 
1
334353 341533434~33 
III 
1 R R 1 
11 11 
54 f42 I' 22 
1 1 
R12 
R 
R 1 1 R 
3 2 
SPECIES GROUP G 
Rhigozum obovatum 
SPECIES GROUP 8 
Setaria sphacelata 
Kleinia longifolia 
Trachyandra aaperata 
Melinis repens 
SPECIES GROUP I 
Cymbopogon plurinodis 
Elionurus muticus 
SPECIES GROUP J 
Euryops multifidus 
Rhus eros a 
Enneapogon scoparius 
SPECIES GROUP K 
Nidorella resedifolia 
Pennisetum sphacelatum 
SPEC.IES GROUP L 
Aristida congesta 
Aristida diffusa 
Elephantorrhiza elephantina 
~ellaea calomelanos 
Eragrostis superba 
Digitaria eriantha 
SPECIES GROUP M 
Rhus ciliata 
Euclea crispa 
Felicia filifolia 
Protasparagus striatus 
Melolobium candicans 
Euphorbia mauritanica 
Felicia murii:::ata 
Triraphis andropogonoides 
Eragrostis lehmanniana 
Eustachys paspaloides 
Berrnannia bryoniifolia 
SPECIES GROUP N 
Chrysocoma ciliata 
R 
1 \ III 
2 
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Table 1 Conlinued 
SPECIES GROUP a 
Rumex lanceolatus 
Bermannia comosa 
SPECIES GROUP P 
Eberlanzia spinosa 
SPECIES GROUP Q 
Themeda triandra 
SPECIES GROUP R 
Cheilanthes eckloniana 
Heteropogon contortus 
32 32 1 2 2 231 11 42323 J 
R ]RR211 2 l\R RR 1 R 
1.2 The Olea europaea-Grewia occidentalis Woodland 
This woodland is restricted predominantly to the relatively 
humid areas such as ravines and moist south-facing slopes where 
the vegetation is often very dense (terrain units 3 and 4, Land 
Type Survey Staff, in press). Only two rcleves (rcleves 8 and 45) 
were located on north-facing slopes (Table 1). 
The diagnostic trees are Grewia occidenlalis, Cussonia pan i-
cltlata and Rhus lancea (species group C, Table 1). Other abun-
dant tree species include Olea europaea (species group A) and 
Buddleja saligna (species group F). Diagnostic grasses and 
shrubs arc absent and on ly the semi-parasite Viscwn rotundjjo-
/ium (species group C) further characterizes th is community. 
The Olea europaea-Grewia occidenralis Woodland can be 
divided into two distinct variants. 
1.2.1 The Olea europaea-Heleromorpha lrifoliata Woodland 
This woodland occurs mainly on rocky slopes and in ravines. 
Onl y rcleve 19 was situated on a hill cres t (Table 1) . 
The most important soils are the Swarlland and Hutton soil 
forms (Land Type Survey Staff, in press). 
Heteromorpha [rifoliara is the only diagnostic shrub and Era-
gro.'ltis obrusa the only diagnostic grass species (species group D, 
Table I) . 
Species of species groups C. A, F, M and R are also presenl in 
this sub~community. The most conspicuous are Grewia occiden~ 
ratis (species group C). Olea europaea, Prorasparagus laricinus, 
Rhus burchellii, Ziziphus mucronala (species group A) , Budd/eja 
saiigna, Solanum coccinellm, Tageles minula (species group F). 
Rhus ciliala, Triraphis andropogonoides and Eragrosris lehman~ 
niana (species group M). Themeda rriandra (species group Q) 
and Cheilanthes eckloniana (species group R). 
1.2.2 The Olea europaea-Pavollia burchellii Woodlalld 
This woodland (species group E) is associated with relatively 
favourable conditions such as moist and protected ravine areas. 
The most important soi ls are the Hulton and Swar tland fonns 
(Land Type Survey Staff, in press). 
Celtis aJricana (species group E) is the only diagnostic tree 
species, while Ehreria rfgida and an exotic, Cotoneasrer sp .. arc 
the only diagnostic shru bs. 
Other species present arc those listed in species groups C. A, 
F, M and Q Cfable 1). Species with the highest cover-abundance 
values arc Grewia occidenralis (species group C), Olea euro ~ 
paea, Prolasparagus laricinus, Rhus burchellii (species group 
A), Buddleja saligna (species group F). Rhus ciliaIa, Euclea 
crispa, Felicia filifolia (species group M) and Themeda lriandra 
(species group Q). 
2. The Budd/eja saligna-Themeda triandra Woodland 
The Buddleja saligna-Themeda lriandra Woodland is restricted 
mainly to the hot and drier no rth- and west-facing slopes. Only 
releve 117 was surveyed o n an east-facing slope (Table 1). The 
R 
3 
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extremely rocky soi ls are mostly of the Valsrivier fonn (Haplu-
da le. (Soil Survey Staff 1992). 
This plant community has no diagnostic species and also lacks 
any from species groups ll. C. G. I. K. N or P (Table 1). Species 
of species groups F, M, and Q are well represented with Buddleja 
saligna (species group F), Rhus ciliata, Euclea crispa, Felicia 
fili ~jolia (specics group M) and Themeda triandra (species group 
Q) the most important. 
The most conspicuous tree species is BuddJeja saligna (spe~ 
cies group F). Rhus ciliara, Euclea crispa and Felicia fihfoLia 
(species group M ) are important representatives of the shrub stra-
tum . Themeda Iriandra (species group Q) is the most dominant 
grass species (Table 1). 
3. The Rhigozum obo va tum- Themeda triandra 
Shrubland 
This entity is associated with low~lying, rocky slopes (terrain 
un it 3, Land Type Survey Staff, in press) . Only five releves were 
surveyed in this study (Table I). 
Soils of the Hulton. Valsrivier and Westleigh forms commonly 
occur (Land Type Survey Staff, in press) . 
A tree stratum is almost absent. Only BuddJeja saligna (spe-
cies group F) is present. Rhigozum obOVaIum (species group G) 
is conspicuous and occurs commonly on rocky slopes. These 
slopes arc covered by loose scree. 
The most prominent shrubs are Rhus ciliara and Protaspara-
glls srriarus (species group M). Themeda triandra (species group 
Q) is the only dominant grass species. 
4. The Setaria sphacelata--Rhus ciliata Karroid 
Grassland 
The Setaria sphacelara-Rhus ciliata Karroid Grassland is 
restricted to the north-facing hillsides and plateaux of low hills 
(terrain units 3 and 1, Land Type Survey Staff. in press). The 
habitat is disturbed and only a few species occur. 
The soil is very sha llow and its surface is strewn with numer-
ous loose rocks, The Valsrivier soil form is prominent on pla-
teaux.. whereas the Hutton form is prominent on the steeper 
hills lopes (Land Type Survey Staff. in press). The soil taxonomy 
equivalents of these soils arc Hapludalf and Typic Quarlzipsam~ 
ments (Soil Survey Staff 1992) respectively, while rAO 
UNESCO (1987) refers to them as Luvisols and Regosols, 
respectively. 
Seraria sphacelata (species group H). Triraphis andropogo-
lIoides (species group M) and Heleropogon COnIOrluS (species 
group R) are the most important grass species. According to van 
Oudtshoorn (1991) S. sphace/ara often occurs in disturbed and 
overgrazed pasture. Elionurus mUlicus (species group I) and 
Themeda rriandra (species group Q) arc among the most abun~ 
dant grass species Cfable 1). 
Rims ciLiara, Euclea crispa and Prolasparagus slriarus (spe~ 
cies group M) are the most important shrubs present. 
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5. The Cymbopogon plurinodis-Elionurus muticus 
Karroid Grassland 
This grassland is assot.:ialed with west-facing slopes but also 
occurs on a few plateaux. The soil is shallow and more clayey 
than in the previous comunities. The most important soil forms 
are the Valsrivier and Westleigh forms (Land Type Survey Staff, 
in press). 
The mosl prominent grass species arc the diagnostic species 
Cymbopogon plurinodis and Elionurus mUlicl(s (spccies group I). 
Eragroslis iehmanniana, Eustachys paspaloides (species group 
M) and Themeda triandra (species group Q) also occur (Table 1). 
Trees are virtually absent and only Buddleja saligna (species 
group F) was noted in a few sample plols. Rhus ciliara and 
Euclea crispa are the most conspicuous among the shrubs. 
The grassland vegetation of the west-facing slopes and pla-
teaux can be subdivided into two sub-communities. 
5.1 The Cymbopogon plurinodis-Euryops multifidus 
Grassland 
This grassland occurs on the low, mostly undisturbed west-facing 
slopes (terrain unit 3, Land Type Survey Staff. in press) on deep 
clayey soiL 
The Cymbopogolt plurinodus-Euryops multifidus Grassland is 
charac terized by the diagnostic species Euryops multifidus, Rhus 
erosa and the grass Enneapogon scoparius (species group J). 
Euryops multifidus is an example of a karroo encroacher species 
because of its ability to grow on deep and shallow soil (Anony-
mous 1968). 
Diagnostic shrubs are absent. Rhus ciliata, Euclea crispa and 
Protasparagus striaJus (species group M) are common. 
Tlremeda lriandra (species group Q) and Heferopogon contor-
(US (species group R), all hough not abundan t, are the most 
important grasses. 
5.2 The Cymbopogon plurinodis-Nidorella resedifolia 
Grassland 
The Cymbopogon plllrinodis-Nidore/la resedijolia Grassland is 
restricted to the higher elevated areas and plateaux of low hills 
(terrain unit 1. Land Type Survey Staff, in press) . The soil is 
extremely shallow and more rocky than the Cymbopogon plurin-
odis- Euryops multifidus Grassland. 
This community is charac terized by the presence of the diag-
nostic species Nidorella resedlfolia and Penniselum sphacelatum 
(species group K. Table 1). A prominen t tree and shrub stratum is 
absent. 
Themeda triandra (species group Q) is very abundant. Other 
important species are Euclea crispa, Feliciajilijolia, Melolobium 
candicans and Rhus ciliala (species group M). 
6. The Aristida congesta-Aristida diffusa Grassland 
The Arislida congesla-Aristida diffusa Grassland occurs within 
disturbed and overgrazed pastures on dry slopes (terrain unit 3, 
Land Type Survey Staff, in press). The soils are sandy and of the 
Shortlands, Valsrivier and Sterkspruit forms (Land Type Survey 
Staff. in press). 
This community is a typical example of a heavily overgrazed 
pasture. Aristida congesta (species group L), especially, is chac-
teristic of overgrazed pastures (van Oudtshoorn 1991). Elephanl-
orrhiza elephantina (species group L) readily grows in sandy 
soil, but also occurs sporadically high up on the drier areas of 
hillsides and on plateaux. 
A tree stratum is absent, probably due to the shallow soil « 50 
mm, Land Type Survey Staff, in press) . This community is fur-
Iher characterized by the fern Pellaea calomelanos (species 
group L) which is restricled to rocky areas. 
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Species of species groups M and Q are also well represented in 
this community (Table 1). The most conspicuous shrubs are Rhus 
ciliata, Euclea crispa, Felicia filifolia, F muricata and Melolo-
bium candicans (species group M) while Aristida congesta, A. 
difJusa (species group L), Eragrostis lehmanniana (species group 
M), Themeda (riandra (species group Q) and Heteropogon con-
tor(us (species group R) are the most prominent grasses. 
7. The Chrysocoma ciliata Karroid Grassland 
This Karroid Grassland is typically found in shallow depressions 
on flat rock slabs and on shallow, rocky soils of the lowlands (ter-
rain unit 4. Land Type Survey Staff, in press) . The soil is mainly 
lithosols (FAa UNESCO 1987). A low species diversity is 
encountered here compared with that of the previous communi-
ties . The so il is easily trampled. The most important soil type 
present is the Hutton form (Land Type Survey Staff, in press). 
A tree stratum is absent and the shrub stratum is inconspicu-
ous. Chrysocoma ciliala (species group N) is the only diagnostic 
species and is extremely unpalatable and a definite sign of pas-
tu re degradation (Anonymous 1968). 
This Karroid Grassland includes two distinct sub-communities. 
7.1 The Chrysocoma ciliata-Rumex lanceo/atus Karroid 
Grassland 
This vegetation unit is represented by four releves (Table I ), and 
it occurs in much-disturbed and rocky habitats with considerable 
loose scree. The Chzysocoma ciliata-Rumex lanceo{atus Karroid 
Grassland is more disturbed than the Chrysocoma ciliata-Eber-
lanzia spinosa Karroid Grassland where grasses are scarce. Soils 
of the Westleigh and Hutton forms are common (Land Type Sur-
vey Staff, in press) . 
A tree and shrub stratum is absent. Chrysocoma ciliata has 
high cover-abundance values (species group N, Table 1). Rumex 
fanceo{aJus and Hermannia comosa (species group 0) are the 
only diagnostic species. Themeda triandra (species group Q) is 
the only grass species which is dominant in this vegetation unit. 
7.2 The Chrysocoma ciliata-Eberlanzia spinosa Karroid 
Grassland 
This sub-community is characterized by Eberlanzia spinosa 
(species group P) and is prominent in the rocky habitats of the 
lowlands (terrain unit 4, Land Type Survey Staff, in press). Large 
boulders cover the soil surface. 
The soil is shallow « 50 mm). Surface rock and soil of the 
Valsrivier form occurs commonly (Land Type Survey Staff. in 
press). 
The Chrysocoma ciiiaJa-Eberianzia spinosa Karroid Grassland 
has only a few species and is characterized by the diagnostic spe-
cies Eberlanzia spinosa (species group P) and the fern Cheilan-
thes eckloniana (species group R). Cheilanthes eckloniana occurs 
commonly and grows very well in rocky habitats. Themeda trian-
dra (species group Q), in contrast to the Chrysocoma ciliata-
Rumex lane eo latus Karroid Grassland, is inconspicuous. 
Ordination 
The distribution of releves along the first and second axes of the 
ordination is presented (Figure 2). Three vegetation groups rep-
resenting the seven plant communities of the Ca land type were 
distingUished. Definite environmental gradients are illus trated 
along the axes on the scatter diagram (Figure 2). Vegetation units 
situated towards the left of the diagram, indicated by 1, are 
mostly related to high-lying areas and ravines with a high per-
centage of surface rock. These vegetation units also have a high 
species diversity. Plant communities of the lowlands with a lower 
percentage of surface rock and a lower species diversity are situ-
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Figure 2 An ordination (DECORANA) of the releves of the Ca 
land type of the Bloemfontein West District. A = Olea europaea-
Acacia karroo Woodland; B = Olea europaea-Heteromorpho. (rifofi· 
ala Woodland; C = Olea europaea-Pavonia burchellii Woodland; 
D = Budd/eja saligna- Themeda [riandra Woodland; E = Rhigozum 
obovatum-Themeda triandra Shrubland; F = Setaria sphacelala-
Rhus ciliata Karroid Grassland; G = Cymbopogon plurinodis-Elio-
nurus muticus Karroid Grassland; H = Cymbopogon plurinodis-
Nidorella resedlfolia Grassland; I = Aristida congesla- Aristida dif-
fusa Grassland; J = Chrysocoma ciliata- Rumex lanceolatus Karroid 
Grassland; K = Chrysocoma ciliata-Eberlanzia spinosa Karroid 
Grassland. 1 = woodland communities (A, B C. D); 2 = shrubland, 
grassland and karroid grassland communities (E, F, G, H); 3 = kar-
raid grassland communities on lithosols (1 , K) . 
ated towards the bottom right and are indicated by 2. Plant com-
munities on lilhosols (3) are situated towards Ihe top of the 
diagram, whereas plan t communities on deep clayey soi ls are 
found towards the bottom (2). 
Conclusion 
The aim of this study was to identify, characterize, and interpret, 
ecologically, the communities of the Ca land type in the Bloem-
fontein West District. 
The Ca land type offers a wide variety of habitats and micro-
climates in a limited area. All vegetation units in this study can 
be related to specific environmen tal condi ti ons and can therefore 
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be dis tinguished and interpreted ecologically. 
No attempt was made to formally fix names o r ranks of syn-
taxa. 
The presentation of these plant communities contributes to the 
present scanty knowledge of the phytosociology of the vegeta-
tion west of Bloemfontein. 
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